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 Worlwide decrease in oil reserves and high demand of clean
energy reinforce the interest of Fischer-Tropsch (FT) synthesis to
produce viable and clean-energy.
Importance of FTS:
































Wang et. Al., ChemCatChem, 2010, 2, 1030-1058
sources
 Sulfur- and nitrogen-
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Fischer-Tropsch is a heterogeneous catalytic process for the
transformation of synthesis gas (H2+CO with different ratio)
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Catalysts for FTS: active phase
Group VIII metals      































High activity and selectivity to 
linear hydrocarbons
 Low activity for WGS reaction
More stable toward deactivation 
by water
Cobalt
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Serp et. al., Appl. Cat. A: Gen., 253, 2003, 337-358
 High mechanical strength
 Good electrical conductivity
 High thermal stability
 High surface area
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CNTs provide new possibilities to tune the metal-support 
interactions and to prepare size-controllabe metal nanoparticles, 
either in the interior or on their external surface
Deviation of the graphene 
layers from planarity causes pi Electron-deficient in- surface 
electron-enriched out-surface
AIM OF THIS WORK: Study the effect of the depo ition of cobalt 
































electron densitiy to shift from the 
concave inner surface to the 
convex outer surface
Confinement could increase the density of reactans, which favor 
syngas conversion
Deposition of catalytic sites inside the narrow channels could 
result in higher mass transfer restriction
X. Pan et al., Nature 6, 507-511 (2007)
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Close cap CNTs Open cap CNTs






HNO3 30 wt%                
100 C, 16 h
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Open cap CNTs
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Fixed bed reactor           



































 P= 2 MPa












Reduction: 30 ml/min H2, 380 °C, 1 °C/min
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 Open nanotubes caps and 
removes impurities from 
CNTs































 Introduces a large number 
of functional groups
 Decreases the 
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S SBET (in)> SBET (out)
Treated CNT - 264 0.73 5.5 
in-10Co/CNT 9.5 218 0.56 5.1 
out-10Co/CNT 8.5 197 0.56 5.7 
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Treduction (in)< Treduction (out)TPR results






















































CoO + H2 = Co + H2O
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210 ºC 220 ºC 230 ºC 240 ºC 
in out in out in out in out 
CH4 4.6 6.7 8.2 10.5 10.0 13.0 13.5 17.3 
C2-C4 2.4 2.0 3.2 3.3 3.8 3.4 4.1 3.2 




































 C2-C4, CO2 and CH4
C5+
in-10Co/CNT more 
selective to C5+ and 
less selective to 
CO2 and CH4
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in-10Co/CNT more selective to C5+
(higher FTS rate) and less selective 
to CO2 (lower WGS rate) 
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The favourable behaviour of in-10Co/CNT are related to:
 Electron deficiency in the inner surface                         
improving the reduction behaviour of the CNT catalysts
































increasing the contact time of the reactants with the 
active sites, resulting in production of heavier 
hydrocarbons
 No mass transfer limitations                                                           
due to high selectivity to C5+
Effect of catalytic site position of carbon nanotubes
supported cobalt catalyst in Fischer-Tropsch synthesis
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